Background: Chronic liver disease (CLD) is common in Bangladesh; however, a major bulk remains as cryptogenic CLD as they remain devoid of known pathological agents leading to have a check of Kayser-Fleischer (K-F) rings for possible Wilson's disease (WD) and many of these patients develop complications such as cirrhosis of liver and hepatocellular carcinoma. However, there remains considerable proportions of CLD patients with undefined etiology (cryptogenic CLD) and these patients cannot be provided effective therapy based on etiological factors. Here, the proportion of WD among cryptogenic CLD patients in Bangladesh has been evaluated to improve the management of CLD and reduce complications. Materials and methods: A total of 941 patients with cryptogenic CLD [negative for hepatitis viruses, alcohol, nonalcoholic fatty liver disease (NAFLD), drug, and autoimmunity] were enrolled in the study. To assess if they have been suffering from WD, the levels of copper in 24-hour urine were evaluated. Definitive WD was diagnosed when 24-hour urinary copper output was >100 μg and strongly indicative WD patients excreted >40 μg of copper in 24 hours. Results: Out of 941 patients with cryptogenic CLD, 212 patients were diagnosed as definitive WD and 239 patients as strongly indicative WD on the basis of 24-hours copper excretion. The age distribution ranging of the patients varied from 1 year to 90 years. There was a male predominance. Considerable numbers of WD patients had previous history of jaundice. Kayser-Fleischer rings were mostly uncommon and detected in five patients with WD only. Discussion: Wilson's disease is not a rare entity in Bangladesh; rather, it seems to be fairly common among CLD patients. A country-wide epidemiological survey should be conducted for diagnosis of WD in Bangladesh to provide a proper management strategy for these huge numbers of WD patients. In fact, most of the WD patients are unaware of their diagnosis and the general physicians are equally unaware of diagnosis and management of WD.
IntroductIon
Chronic liver disease (CLD) represents a major public health problem around the world, especially among the developing and resource-constrained countries. Chronic liver disease represents a diverse pathological entity that involves several organs in addition to the liver. 1, 2 The etiological agents of CLD are highly versatile. The major bulk of CLD is caused by two hepatotropic viruses: hepatitis B virus (HBV) and hepatitis C virus (HCV). However, abuse of alcohol and usage of various drugs represent important etiological agents of CLD in different parts of the world. Nonalcoholic fatty liver diseases, a lifestyle-related pathological status, also induce CLD and their prevalence is progressing with epidemiological parameters. Although metabolic disorders such as alpha antitrypsin deficiencies induce CLD, the prevalence may not be so high.
The diagnosis of CLD as well as exploration of etiological agent(s) is highly important because management of CLD must be based on etiology of the CLD. Also, an early diagnosis is warranted as management of early CLD would prevent and negatively regulate progression of CLD to complications like cirrhosis of liver and hepatocellular carcinoma. With the advent of new investigation facilities and considerable insights about molecular and cellular mechanisms about CLD, diagnosis of CLD has been progressing in recent decades. Various new markers of HBV and HCV have unfolded many undiagnosed CLD patients and millions of these patients would be rescued from development of serious CLD-related complications. Drug-induced CLD is diagnosed more efficiently at present, and the drug-lymphocyte stimulation test has helped 1 to find the proper drug that may cause liver injury. Autoimmune CLD can also be explored in sufficient details, although developing countries should do more to get these technologies. Diagnosis of NAFLD and NAFLD-related CLD has been progressed during the last two decades and general consensus of patients and physicians has developed about their serious public health impact.
Even with all these approaches and progressive developments about diagnosis of CLD, still the etiologies of considerable numbers of CLD patients could not be clarified. These patients with CLD who cannot be diagnosed by any of the above known criteria are regarded as a group "cryptogenic CLD. " [3] [4] [5] The presence and essence of cryptogenic CLD is even more in developing and resource-constrained countries mainly due to limited scientific development and inherent limitation of activities of the healthcare delivery system.
Bangladesh is a country of 170 million people with millions of patients with CLD. The patients with CLD represent one of the major pathologies among hospital attendees and admissions in Bangladesh. Although a properly designed epidemiological study about etiologies of CLD is yet to be accomplished in Bangladesh, clinical observations by all groups of physicians state that there remains a major bulk of CLD patients who are not attributable to viruses (HBV and HCV), NAFLD, alcohol (a country where alcohol consumption is uncommon), drugs, and possibly autoimmunity.
With the postulation that a considerable proportion with cryptogenic CLD may belong to Wilson's diseases (WD), we designed the present study to assess the prevalence of WD among CLD patients of Bangladesh. In fact, patients with WD have been reported from Bangladesh and it seems that the prevalence may be considerable. [6] [7] [8] [9] [10] However, these communications have been limited regarding exploration of clinical features of diagnosed WD patients attending medical facilities and especially tertiary medical institutions. However, there have been no study about the real prevalence of WD among CLD patients in Bangladesh. Thus, the patients, policy makers, and physicians are unaware of the impact of WD in Bangladesh. Also, WD has become a matter of scholastic interest of the specialists in tertiary medical facilities. As the real prevalence is unknown, the liver organizations of Bangladesh as well as ophthalmic societies and neurological associations have not provided any guidelines for the management of WD in Bangladesh. Naturally, the policy makers are unable to develop appropriate strategy for containment of WD.
To have proper insights about prevalence of WD, close collaborations among hepatologists, ophthalmologists, neurologists, and heavy metal specialists are essential as patients with WD may attend in any of these specialists after experiencing presenting symptoms that may be liver-related complains, anomalies in eye, neurological problems, or symptoms arising for copper accumulation.
Recently, a scientific collaboration has been developed among Department of Hepatology, Bangabandhu Sheikh Mujib Medical University, Dhaka; Department of Ophthalmology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh; and Atomic Energy Center, Bangladesh Atomic Energy Commission, Dhaka, Bangladesh. Accordingly, the underlying study has been undertaken to assess the prevalence of WD among cryptogenic CLD patients in Bangladesh.
MAterIAls A n d Methods
The study enrolled a total of 941 patients who were diagnosed as cryptogenic CLD by different hepatologists and internalists of Bangladesh. The patients represented from the entire country as they were referred to Dhaka, the capital of Bangladesh, by physicians of peripheral hospitals. They have been suffering from CLD as biochemical, imaging, and other diagnostic procedures affirmed the diagnosis of CLD. However, they were negative for markers of HBV and HCV so that they cannot be regarded as HBV-or HCV-related CLD. They have not been suffering from NAFLD as the diagnostic criteria of NAFLD did not brought such a diagnosis. The patients did not give any history of alcohol consumption and in fact due to the religious factor, alcoholic CLD is almost nonexisting in Bangladesh. History of drug abuse was discarded as much as possible, and there has been no history that can be attributed to drug-induced CLD. The patients also did not exhibit an autoimmune pathology.
Taken together the diagnostic features of these patients were supposed to have a cryptogenic CLD. Patients were referred to the Department of Ophthalmology, BSMMU, Dhaka, Bangladesh to have a check about the presence of Kayser-Fleischer rings. The patients were finally referred to Atomic Energy Center, Dhaka, Bangladesh, to have insights about levels of copper in the urine. The center estimated the levels of copper in patient's urine and the levels were optimized as excretion of copper in urine of 24 hours.
Measurement of Urinary Copper
The measurement of urinary cupper was done at the Atomic Energy Center of Dhaka by a method that has been described and optimized. 11 Copper-free containers were supplied to the patients from the laboratory in order to collect the samples. The collected urine samples were acidified with concentrated sulfuric acid (E. Merck, Germany) for mineralization at least 30 minutes prior to analysis. Then, concentration of Cu in urine was determined using a Varian AA240 FS Atomic Absorption Spectrometer. Acetylene gas with 99.99% purity was used for flame. A hollow cathode lamp having a wavelength of 324.8 nm and a slit of 0.7 nm was used and operated according to the conditions recommended by the manufacturer. The working standard solutions were prepared daily by the appropriate dilution of the stock Cu standard solution. Moreover, analysis of blank, duplicate, and spike recovery of the analyte was also performed daily as a part of the internal quality control practices. The levels of copper in 24-hour urine were optimized and expressed as micrograms of copper/24 hours of urine.
Evaluation of the Levels of 24-hour Urinary Copper Excretion and Wilson's Disease
This study presented here is an epidemiological study and intended to screen patients with WD. A total of 941 patients attended to have diagnosis of their cryptogenic CLD. The only test that was feasible is the assessment of copper in urine and optimized that to copper excretion in 24-hours urine. As described by Ala et al., 12 the level of 24-hour copper excretion of 100 μg was regarded as "Definitive WD" and when the copper level was above 40 μg in 24-hour urine, it was regarded as "Strongly Indicative of WD." results A cohort of 941 patients was enrolled in the study. As described by Aly et al., total copper of >100 μg/dL in 24-hour urine was regarded as "Definitive Diagnosis of WD." We found that 212 patients had urinary copper excretion of >100 μg in 24 hours. These patients were enrolled as patients with WD and we accomplished further analysis. In 239 patients, the levels of copper were >40 μg but <100 μg in 24-hour urine and the patients were regarded as "Strongly Indicative for WD." For the rest 490 patients, the levels of copper in 24-hour urine were less than 40 μg and they were discarded from further analysis of WD.
The age distribution of patients with cryptogenic CLD has been shown in Table 1 . About 47% patients with cryptogenic CLD were below the age of 20 years. This indicate that cryptogenic CLD is a serious public health problem as the patients would require management for several decades if they express CLD in their teen ages.
The age of the patients with definitive WD was 27.66 ± 16.51 years (n = 212). On the other hand, the age of strongly indicative WD patients was 24.02 ± 15.54 years (n = 239). In fact, there was specific implication of age in the diagnosis of WD as the patients had a wide range of age diversity (1-90 years). Usually, classical or viral CLD is rare and almost nil among the age group of below 5 years and seldom patients experience viral CLD below the age of 20 years. A male predominance was detected in both types of WD of Bangladeshi patients. Sixty patients with definitive WD and 59 patients with strongly indicative WD had previous history of jaundice.
The levels of copper in 24-hour urine showed considerable diversities among patients with WD ( Table 2 ). The levels of excreted copper were more than 500 μg in 142 patients with WD. On the other hand, most of the patients (>70%) with strongly indicative WD had copper excretion of >50 μg.
The symptoms of the patients varied considerably and a major bulk of patients had several serious symptoms. General weakness, fatigue, fever, stomach ache, vomiting, anorexia, abdominal distension, abdominal disorder, cough, and headache were complained by majority of the patients. In addition, some patients had serious complains, such as trembling body, unable to speak, distorted tongue movement, slurred speech, blood in coughs, dysuria, convulsion, and psychological anomalies, which also became presenting symptoms of several patients. Many of the patients had several serious complains. Even someone gave history of senselessness. Although the present study was not designed to compile these complains, as our main attempt was to assess the prevalence of WD among cryptogenic CLD, the patients presented with moderate to severe illnesses.
The prevalence of K-F rings was not notable in these patients with WD. These were found in only five patients in this cohort. The exact cause underlying this is not known; however, this may be a characteristic feature of WD of Bangladesh.
dIscussIon
Wilson's disease is an autosomal recessive disorder of hepatocyte copper trafficking caused by impaired function of P-type adenosine triphosphatase (ATPase), encoded by the ATP7B gene located on chromosome 13q14 and consists of 21 exons. 13, 14 The disease usually affects the liver, but the clinical presentations may be diverse. Due to lack of study from developing countries, the typical clinical features could not be substantiated yet. Study from India has shown that the presentations of WD were mainly neurogenic and psychotic, whereas hepatic manifestations were seen in about 15% of WD patients. They stated that out of 282 patients of WD, the following presentation was found: 42 (14.9%); hepato-neurologic, 10 (3.5%); neurologic, 195 (69.1%); pure psychiatric, 7 (2.4%); osseomuscular, 6 (2.1%); and "presymptomatic," 15 (5.3%). 13 On the other hand, analyses of clinical symptoms in 100 Bangladeshi children showed that WD patients presented mainly with liver-related symptoms (CLD in 42%, CLD with portal hypertension in 34%, and acute hepatitis in 20%). 9 But, both of these studies mainly described about WD diseases in children, and the major bulk or all patients in their cohort have been child. From these observations, it is apparent that a huge proportion of children has been suffering from an intractable disease like WD; however, due to lack of epidemiological studies, almost nothing is clear about its prevalence and management strategy.
The study presented here has not only unfolded the relative proportion of WD patients in Bangladesh, but it has also provided insights about several other important variables in public health sectors. The first, this is the first epidemiological study regarding WD in Bangladesh that has been possible due to an intense collaboration among ophthalmologists, hepatologists, and nuclear scientists. This will provide an impetus for future studies of these nature as Bangladesh lacks country-wide epidemiological data of almost all pathological conditions. The next, this study has unfolded a serious public health problem about cryptogenic CLD, a diagnostic area that also has not been properly addressed in Bangladesh. Out of 941 patients with cryptogenic CLD, 443 patients had an age of below 20 years and 178 patients were below 10 years of age. On one hand, prevalence of CLD in younger ages predicts a possible diagnosis of WD. On the other hand, about 47% patients with cryptogenic CLD have age of below 20 years. They have already developed CLD and would possibly develop cirrhosis or liver and hepatocellular carcinoma in one or two decades. These patients should be treated on an emergency basis so that further progression of liver diseases can be contained. 15 This is an epidemiological analysis and the study was not designed to evaluate different clinical features of Bangladeshi WD. We could not accomplish other investigations to support the diagnosis. Also, considerable numbers of these patients had previous bouts of jaundice as has been reported in India. 16 If the global prevalence of WD is analyzed, it is found to be highly variable. The WHO estimates that the global prevalence of WD is 1/10,000 to 1/30,000 among general population. 16 The prevalence of WD is higher in China than in the West. And, that may be relevant in other Asian countries. Very high prevalence of WD has been reported from Crete (1 WD among 17 people). If we consider the prevalence of WD would be around 1 in 10,000 in Bangladesh, there will be about 17,000 patients of WD in Bangladesh. A major bulk of these population would be children and proper diagnosis and treatment should be ensured for these patients. As a routine matter, HBV, HCV, and NAFLD are checked when a patient with possible CLD attend physicians. Some tertiary hospitals and the advanced medical centers also check about autoimmune hepatitis, history of drug consumption, and some other etiologies of CLD. However, inquiry about WD and investigations to substantiate or negate WD are not accomplished in Bangladesh. Strategies should be adopted immediately to diagnose WD in Bangladesh.
The present study has some limitations as those are found in any study of this nature arising from developing and resource-constrained countries. We have not checked the genetic factor in these patients. Also, the patients could not be followed up about their clinical conditions. The diagnosis was mainly based on absence of other etiologies of CLD and presence of increased excretion of copper in urine. This simple process provides the easiest manner of an epidemiological study to get an idea about seriousness of that pathological condition. The absence of K-F rings in most patients indicate the importance of copper estimation for diagnosis of WD in Bangladesh. Also, it remains to analyze if this is a characteristic feature of WD in this region. If this pattern prevails in other studies from Bangladesh or neighboring countries, more importance should be given to this important issue. As the presence of K-F rings could not be explained by the age factor, more studies would be required to resolve this issue.
It is of interest to note that in an Indian cohort of WD, K-F rings have been found in about 90% patients with WD. However, the prevalence of K-F rings was considerably low among patients with hepatic type of WD. 17 In Indian series, 5 of 287 patients with WD had K-F rings, which implies with our data. In our series, most of the patients had hepatic manifestations and this may be a factor related to low prevalence of K-F rings in this series. It is not sure if these patients would develop K-F rings in future or not. However, these should be followed in these patients.
Taken together, the study presented here has shown that estimation of copper in urine may be an early assessment procedure of thousands of patients with possible WD in Bangladesh and other developing and resource-constrained countries.
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